mystery.
ADHD is thought to be largely hereditary, 1 but only a very small percentage of cases have been linked to specific genes, 2 leading more and more researchers to question whether environmental exposures may be at play.
Dr. Susan Schantz recently published two reviews in EHP about ADHD, 3, 4 we saw a lot of parallels with the problems that ADHD kids have.
And one of the things that we saw very clearly was that the PCB-exposed rats had trouble on different kinds of learning tests that required them to have good inhibitory control, so they had to be able to refrain from responding when it wasn't appropriate, so to speak.
And we could see that pattern emerging in a number of different contexts-and of course, ADHD kids are impulsive, so that was a very clear kind of parallel that we saw.
AHEARN:
How about short-term memory or prioritizing of tasks?
SCHANTZ: Yeah, we've used a test we call "delayed alternation," and it's a spatial working memory task that we've done in both monkeys and rats that have had-well, in our case, early developmental PCB exposure, but other people have done similar studies using lead. What I mean by "working memory" is just the ability to keep something in mind for a very brief period in order to use the information to perform a task.
So for example, in this test the rats have to alternate between two levers, and if they press, say, the left lever first, then the levers retract, and they have to wait for just a few seconds during a delay period, and then the levers come back out, and what they need to do then is press the other lever, the right lever. And if they do that-if they alternatethen they'll receive a food reward. So during that short delay period, which is only a few seconds, they have to remember which lever they just pressed. So that's working memory.
And we found that test to be very sensitive to both lead and PCBs. And in ADHD kids they don't use the exact same test, of course, but they've found that over a number of studies and lots of different kinds of tasks that they've employed that ADHD kids also have trouble with working memory and especially working memory in the spatial domain.
I was really interested in the differences between boys and girls-and it seems that, you know, just as some people might be more genetically susceptible to ADHD, boys may be more vulnerable than girls here. Is that correct?
SCHANTZ: Yes, and that's true of several neurodevelopmental disorders, autism as well, but boys are quite a bit more likely to be diagnosed with ADHD. An interesting parallel actually is that in our PCB studies, for a lot of the types of tasks that we're looking at, we're also seeing that the males seem to be more affected, so this greater sensitivity of the males seems to be another aspect that parallels what you see in ADHD kids. And when you look at the different cognitive functions or executive functions that are affected with, for example, lead and PCBs, there are some differences between the two chemicals. So it's interesting to speculate that if chemicals are involved in ADHD that maybe some of the heterogeneity you see in kids is because of different chemical exposures.

So, what are the mechanisms here? You know, when you're exposed to lead
or PCBs, what happens, and how are those results similar to the problems we're seeing in children with ADHD?
SCHANTZ: Well, we don't know everything about the mechanism of action by any means for these chemicals, but one thing that lead and PCBs share in common is that they both affect catecholamine systems in the brain, especially the dopamine neurotransmitter system, and they reduce the activity or function of that system, and that parallels what seems to be going on with ADHD. We also don't understand completely the underlying neurochemistry that causes ADHD, but two of the drugs that are most effective in treating ADHD are methylphenidate and amphetamine, and these are both drugs that increase the release of dopamine, and in doing so they help to alleviate the symptoms of ADHD. So, the dominant hypothesis is that it's a problem of hypodopamine 5 
